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“Provocative, and could well provide one viable answer to tha
wake-up call that Rache! Garson sounded . . . in Sitent Sprng.”
—SAN FRANCISCO CHRONICLE

BIOMIMICRY
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Innovation Inspired
by Nature

NaturalCapitalism

CREATING THE NEXT INDUSTRIAL REVOLUTION
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f OO0 0 \

Porque ahora?
Biomimesis: Definicidn, Filosofia y Fundamentos
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... algo del CONTEXTO DEL SIGLO XXI
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CLIMATE CHANGE

Increasing risk

BIOSPHER
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BII
(Not yet quantified)
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CHANGE LOADING
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Il Beyond zone of uncertainty (high risk)
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" Boundary not yet quantified
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CLIMATE CHANGE

BIOSPHERE

INTECRITY STRATOSPHERIC OZONE
CEPLETION
ATMOSPHERIC
wanp-svsTEM Asgasol
CHANGE
o \\\
bresheste use ™~
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OCEAN
ACIDIFICATION

FRESHWATER CHANCE

6 boundaries crossed

Science Advances: https://www.science.org/doi/10.1126/sciadv.adh2458



https://www.science.org/doi/10.1126/sciadv.adh2458
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Number of species
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Source: Global Biodiversity Outlook 3. © Secretariat of the Convention on Biological Diversity, CC BY 3.0



Global Risks Report 2023

Top 10 Risks

“Please estimate the likely impact (severity) of the following
risks over a 2-year and 10-year period”

2 years 10 years
1 Cost of living crisis 1 Failure to mitigate climate change
2 Natural disasters and extreme weather 2 Failure of climate-change adaption
events
3 : : Natural disasters and extreme weather
Geoeconomic confrontation 3
events
4 Failure to mitigate climate change 4 Biodiversity loss and ecosystem collapse
5 Erosion of sog:ial Icohesion 2 5 Large-scale involuntary migration
societal polarization
Large-scale environmental 6 Natural resource crises
damage incidents
' : ' Erosion of social cohesion and societal
) Widespread cybercrime and ) Widespread cybercrime and cyber
cyber insecurity insecurity
, . . Large-scale environmental damage
10 Large-scale involuntary migration 10

Risk categories
mmm Economic mmmm Environmental mmmm Geopolitical mmm Societal mmmm Technological

Source: World Economic Forum, Global Risks Perception Survey 2022-2023
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Humans have
radically changed
3/4 of the

Earth’s surface

If we don’t
change track,

all of humanity
will be put at risk,_ . Sl ¥



Green Deal

European |
Commission

Environment

Home > Nature and biodiversity

A new Circular Economy Action Plan I [

Transition to a
Circular Economy

* Strategy on use of chemicals I

Biodiversity Strategy for 2030 * Clean Air and Water Action Plans

Nature and biodiversity N atu ral Ca pltal ACCO u ntl n g

Preserving Europ: A zero poliution EUF Biodiversity Strategy
natural capital
Nature and biodiversity | nan utshe" 2022
law
Sustainable Transport Newsflash: Accounting for ecosystems and their services in the European Union

European
Revising 2030 Aci ng Climate Green The transformation of ikl R
Gimate targets Neutrality agriculture and rural areas Africa Europe agenda

* Climate Pt Deal
* Climate taw
ke il Clean, Reliable and ards amodernised and
<R o Affordable energy simplified CAP
eview Energy
Legislation
* Europesn

Framework for gas Leave no one behind
Review Energy Financing the transition
Taxation directive (Just Transition)

Just Transition Instrument, including the Just Transition Fund
Mainstreaming the Just Transition in the MFF

® European Investment Bank as European Climate Bank

 sustainable Europe Investment Plan

 Green Financing Strategy

® Mainstreaming climate transition and sustainability in the MFF




60%

are livestock

36%

are humans

La Naturaleza es
resiliente y diversa

pero...
/ @
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Ip__/bes of birds are are wild
Science and Policy chickens and

for People and Nature

other poultry
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Economies depend on nature

Over half of global
GDP is generated by
industries dependent

on ecosystem services

WORLD BANKGROUP
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ANTROPOCENO

* current CO, level ——»

For 650,000 years, atmospheric CO, has never been above this line ... until now 4950 .

HOLOCENO

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000 0 10 OOO aﬁOS
YEARS before today (0 = 1950) * as of July 2013

Estabilidad climatica = desarrollo agricola
Asentamiento de las ciudades

GLOBAL CLIMATE CHANGE La cultura que conocemos

climate.nasa.gov



ANTROPOCENO

la especia humana como la mayor fuerza geolégica actual




Carbon Tunnel Vision

Eutrophication

Poverty Water crisis
Biodiversity loss | Health
Ecotoxicity Education
?\ Carbon
$ N emissions
L
Resource
Air pollutants scarcity
Affordable goods :
& services Inequality

Overconsumption

Graphic by Jan Konietzko
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“policromo”
+ perdida de biodiversidad

"monocromao”
cambio climatico



Sistemas vivos

Comprension de los
Sistemas

Totalidad del Sistema

Experiencia = Entendimiento C

Sistemas Regenerativos ‘

Regenerativo
Humanos PARTICIPANDO
COMO Naturaleza

Co-evolucion de la
Totalidad del Sistema

Restaurativo

Humanos HACIENDO COSAS
PARA la Naturaleza - asistiendo
a la evolucion de Sub-Sistemas

-+

Tecnologias/ Técnicas

Fragmentado

Sistermas Degenerativos

* Sostenible

Menos Energia Requerida Neutral - “100% menos malo

(McDonough)

Verde

Mejora relativa (LEED, GB
Tool, Green Globe, etc.)

Conventional Practice
“Un paso mas alla que

infringir la ley” (Croxton)

@REGENESIS



MAS EVENTOS EXTREMOS (+800 EN 2018)

I -

United Nations - Infemational Year

Serious D Rising threat |

threat in the
next 100 years increased use

from

le-llEd- . Plentiful Synthetic . Fr?m conflict
availability, Supply minerals
future risk to

supply

Read more and play the video game http://bit.ly/euchems-pt

forciea

Elements
used ina
smart phone

€. EuChemsS

European Chemical Society
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No podewos resolver problemas
con la misma manera de pensar
aue los eréé... '




MIMESIS

Mimesis = emular, transladar “que no copiar”

Disciplina y filosofia que aplica las lecciones de la naturaleza para
hacer una vida mas sana, tecnologias mas sostenibles y
regenerativas e innovacion social de un modo consciente
(intencional), emulando las mejores estrategias gracias a las

innovaciones de los seres vivos



La Naturaleza desde la BIOMIMESIS

Modelo: La biomimesis es una nueva ciencia que estudia los modelos
naturales para emular sus formas, procesos y sistemas con el objetivo
de resolver problemas humanos de un modo sostenible y regenerativo.

Medida: La biomimesis Biomimicry emplea los estandares ecoldgicos
para evaluar la sostenibilidad (aspiracional) de nuestras innovaciones.
Tras 3,8 billones de evolucion, la naturaleza conoce lo que funciona y lo
que perdudra.

Mentor: La Biomimesis es una nueva manera de ver y valorar la
naturaleza. Introduce una Era basada no en lo que extraemos o
domesticamos sino en lo que podemos aprender de ella.



BIOMIMESIS

Diseiio
Innovacion
Tecnologia

Biologia
Naturaleza

Vida

nature inspire us




BIOMIMESIS

bio vida mimesis imitar, emular

Bioinspiracion

Bitnica

Ingenieria
biomimetica

Biomimetica Bio-mimesis Sostenibilidad

Nat Insp Ingenierfa

Diseno Biologicamente Inspirado




English @ Seal

European Commission > Research and Innovation » Research by area > Environme

Nature-Based Solutions

This page outline how we can use nature's own resources to tackle

environmental challenges

A Research and Innovation policy agenda for Nature-Based Solutions



GROWTH WITHIN:

A CIRCULAR ECONOMY
VISION FOR A
COMPETITIVE EUROPE

McKinsey Center for
Business and Environment

Renovables @ “ Recursos finitos

Rege nerar Substitulr materiales Desmaterializar  Restauracién

Gestlon del flujo de renovables Gestion del stock

o

Fabricacion de partes

v

Fabricacion de

Regeneracién Biosfera lpfoduttcl

Materia prima
Proveedor de servicios

bloquimica
¥ ﬁ‘ Reusd/redist ribucion

Recoleccidn

Agricultura / cosecha /
recaleccion'

Biogas

Digestidn
anaerdbica

Materia prima
para la extraccidn
bioguimica®

e I
Minimizar pérdidas y
externalidades negat ivas



U N (&3 | UNEP produccion
([ . .
cono | circularity

environment
programme | approach

extraccion

reparar

/A
- A

fin de uso 8
Procesos de la economia circular Uso
@D Guia principal
e Empresa-empresa rechazar |
S Usuario-empresa
S Usuario-usuario

— Modelodeecononl'a Iineal United Nations Environment Programme (2018), UNEP circularity platform. www.unenvironment.org/circularity



ECONOMIA del donought

https://doughnuteconomics.org/



CEEA © oo 1l National Doughnuts |

UNIVERSITY OF LEED

A Good Life For All Within Planetary Boundaries www.goodlife.leeds.ac.uk  Q

Malawi China Norway

$17,200pc



National Aeronautics and Space Administration
Glenn Research Center

» Visit NASA.gov
» NASA Glenn

Home VI.NE. »

Upcoming Events

Biocene 2018

08/14/2018 - 08/17/2018

Social Media

+ Great Lakes Biomimicry &

PeTal »

« Zygote Quarterly &

- kK1 A =

Education Solicitations
and Funding
Opportunities

NASA Fellowship Activity
2018: Deadline

extended: Friday, March 23,
2018, at 5:50 pm EST #

Events »

MNASA Research Announcement
(NRA) NNH18ZHADO3N: NASA

Fellowship Activity 2018 & Is seeking

For Researchers

» ABC's "Asrospace, Biomimicry and
Other Cool Things

* Biomimicry Timeline

» Nature-Inspired Design and
Engineering (NIDE): A New Tool for
the Next Generation of Robotic and
Human Space Missions

= ROSES-18 Amendment 3: EW

T T T T

I T T T

Education »

Contact Us

-

Research Solicitations
and Funding
Opportunities

« @'SBIR/STTR - Research opportunitie:

to participate in research and
development efforts in key
technology areas. To leamn more
about bio-inspired opportunities,
download this PDF.
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De donde viene la innovacion?






el proceso mas antiguo del planeta




Edad de /a Tierra "comprimida en1an c

144"a"_:ﬁ"<')é =1 segundo
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. - 00:00:01
.1 4.54 Billion Years Ago



MARCH
FEBRUARY 21 3.6 Billion Years Ago-
25 3.8 Billion Years Ago

SEPTEMBER
17 13Bilion Years Ago

NOVEMBER
D() 468 Milion Years Ago %
-

320 Million
Years Ago

.
DEC

DECEMBER
11:30
31 2 Million Years Ago

DECEMBER
13 175 Million Years Ago

2 5 65 Million Years Aéo Uy




31 diciembre

Homo sapiens
g Mamiferos

-
/'J;;..—"”_" : | Plantas
o 5 . Animales terrestres
Py =
¥ 4 > Vida multicelular

Eucariotas
Procariotas










6 minutos




BIO

0,004 H.sapiens especie muy joven
1 ,5 millones de especies (conocidas)
3,8 billones de anos experiencia testada

0 : :
12 /o soluciones humanas compartidas
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Problema de Diseno

5 polimeros para fabricar esto....

U e

Ll /RN

Nnoaa.usgov



Estrategia Naturaleza

|

nature inspire us

CIRCULAR ECONOMY - an industrial system that is restorative by design

Increasingly powered by
renewable energy

@ : Mining/materials manufacturing

Parts manufacturer

Voo

Product manufacturer

Biosphere l ‘

Service provider

- H:ﬂ

|

Energy recovery

Y X

Landfill

ing/collection’

Biological cycles Technical cycles

Biochemical
feedstock

Restoration

Biogas Cascades

Anaerobic
digestion/
composting

Collection

Extraction of
biochemical
feedstock?

Leakage to be minimised

@ ELLEN MACARTHUR FOUNDATION

1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input

SOURCE: Ellen MacArthur Foundation -

Adapted from the Cradie to Cradle Design Protocol by Braungart & McDonough

Estrategia Humana
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Diseno por analogias en biomimesis

1- Analogia: similitud en algunos aspectos entre cosas que de otro modo son
diferentes; una comparacion entre dos cosas, generalmente con el propésito de
explicar o aclarar.

2- Las analogias se pueden utilizar para resolver problemas, reconociendo
cuando el diseio es similar a un problema previamente resuelto.

3- Sabemos que las ideas estimuladas por analogias de campo lejano (fuera del
dominio comun) tienen mas probabilidades de ser novedosas/innovadoras que
otras aproximaciones mas convencionales.



El movimiento de los electrones alrededor del nucleo de un
atomo es analogo a la rotacion de la Tierra alrededor del sol

S

.Irla}:-. e
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e MERCORY

Electrons




Un coagulo de sangre es analogo a un atasco de trafico e impide
que las células sanguineas realicen sus entregas vitales




El marco (estructura de sostén) de una bicicleta, es analoga en el
funcionamiento al del endoesqueleto de un vertebrado




Cual es un analogo natural, al alambre de espino?

La defensa de una propiedad se asemeja a la defensa de muchos
organismos vivos



MIMETIZANDO LA FORMA

la forma se ajusta a la funcién

- .
i 2N

DOMESTIC CAT
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forma




u; VEeLCRO" ShopVELCRO® Products ¥  Industries ¥ Industry Products ¥ Search Velcro Companies Q

fight against COVID-19.

Learn More

$ 0

Medical Personal Care Footwear & Apparel Military Consumer

« = il

Industrial Transportation Construction Packaging

High Technology Hook Tapes ALFA-LOK® Hook to Hook
Fastener



Nov. 21, 1961 G. DE MESTRAL 3,009,235
SEPARABLE FASTENING DEVICE
Filed May 9, 1958 4 Sheets-Sheet 2










De la CURIOSIDAD
al BENEFICIO de la Sociedad 1

Innovacion

/7

Invencion (diseha!)

/7

Imaginacion (creatividad bioinspirada...)

/

Implicacion (implicate en algun reto!)

nature inspire us
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Primer tren de alta velocidad

Shikansen Bullet Train 1964

64 millones pasajeros/dia








https://www.youtube.com/watch?v=MiFlDE6J4-0




h' 1}

Densidad en el aire
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Testaje en tunel del viento



pensamiento analdgico forma=funcion

5 16 CARS WEHICLES BUILT 144 3 LUBATS
WEIGHT APPRON 40 TONS
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ruido al entrar en tuneles (legalidad
30% ahorro energético :









https://www.youtube.com/watch?v=_StEfIF9qU4
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Superhidrofobicidad
Efecto Lotus
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Fuerzas de Van der Waals
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mecanismo: fuerzas de Van der Waals

es la suma de las fuerzas atractivas o repulsivas entre moléculas distintas de los
enlaces covalentes que se obtiene cuando la superficie de contacto es pequeia como
100 nm.

1 mm = 1.000.000 nanometros




Geckos have Hairy Toes

Gecko Toe Your Head
Hair Hair

Diameter



Phelsuma dubia
Pheisuma guimbeaui
Pheisuma guentheri

Paroedura oviceps

Paroedura masobe .
Hemidactylus turcicus -*
Hemidactylus mabouia .-*~~"

Hemidactylus frenatus .
C) i ..

Gehyra australis

Gehyra purpurascens

Gehyra nana

Gehyra mutilata - -======"""""
Dixonius siamensis
Heteronotia binogi « = «======="
Gekko hokouensis
Gokko japonicus
Gekko gecko
Tarentola boettgeri
Tarentola mauritanica

o
£

Phyllodactylus lanei

Sphaerodactylus nicholsi -+*

Sphaerodactylus macrolepis-** -

Er

Coleonyx elegans
Ce Ciligtus <=« =suua.

i

Aprasia parapulchella

Lialis burtonis- ..

Delma butleri ~~TTrea,
L 2 mili

TsD [l XXXy []

zzizw [l

Phelsuma madagascariensis.
Christinus marmoratus +*~
Paroedura stumpffi

Paroedura lohatsara ’,"

Paraphalanges

Adhesive toepads
Leaf-toes
Paraphalanges







InterfaceFLOR




Interface FLOR





https://www.youtube.com/watch?v=Mw-tol5ur84

plab

UECKO Kar

BIOMEDICAL
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GECKD

SIUMED

figure 2

Gecko Biomedical received 1.3 million euros from
Bpifrance to advance its bio-inspired Surgical
Adhesive Solutions

figure 1




body mass =

beetle fly spider gecko



Cual es la conexion entre...??

Geckoe e Nuevo materiale————esuper eficiente mini robot?
SN b

https://www.youtube.com/watch?v=AhF1qULHZSI



https://www.youtube.com/watch?v=AhF1qULHZSI

Geckoe o nNuevo materiale e supereficiente mini robot?

https://youtu.be/AhF1qULHZSI
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Estimated Annual Mortality (in millions of birds)

hunting
fishing by-catch
oil waste pits

oil spills
pesticides
electrocution

cars

wind turbines

high tension wires

cammunications towers

feral cats

windows

s
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0 100 200 200 400 500 600 700 200 900 1000
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Ultra-

Gamma Ray X-Ray violet Infrared Radio Waves

Visible Light

Visible light: the area of the electromagnetic spectrum visible to the human eye.
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CASOS DE EXISI’O‘BIOINSPIRADOS

¢, Que nos enusena-n ios vof"flbes ‘Eﬁ-la o&nmlzac;on de motores'?







Nautilus Shell
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PAX Impeller Vortice
15¢cm

40 millones de litros
3 bombillas de 100 wat

Photo courtesy of Jay Harman and PAX Scientific




Tanque de 38.000.000 de litros (+120 m x 9 m alto)

https://www.youtube.com/watch?v=QCAk2Ge5wQE
https://www.youtube.com/watch?v=QbskDwYI|2dk



https://www.youtube.com/watch?v=QCAk2Ge5wQE
https://www.youtube.com/watch?v=QbskDwYI2dk
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ow Does the Mussel Grow'Its Beard...

- W '-. ~ i . T
s e se . 1 California mussels I

@'

1l - %) o010/ 400 £ YouTube .




¢ PureBond.

FORMALDEHYDE-FREE TECHNOLOGY

columbia

FOREST PRODUCTS

Innovating Responsibly.
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Proteinas Adhesivas Marinas
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aminoacidos unicos: 3,4 dihidrofenilalanina (L-DOPA)
Fuerte adherencia (teflon, acero, cristal...)

Potencial industria: Sector madera
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On the wave-battered shores of the Oregon coast lives a hardy creature, the blue mussel. This mollusk

uses small adhesive threads to attach to rocky surfaces in tidal zones, resisting the erosive forces of
water and waves. The mussel's tenacious grip has inspired new wood glue technology called PureBond®

that is nontoxic and sustainable, leading the way for innovation in the wood products industry.

PRODUCT PureBond® Formaldehyde-free Hardwood Plywood Technology
INNOVATORS RESEARCHER COMPANY
Dr. Kaichang Li Columbia Forest Products
WEBSITE http://www.columbiaforestproducts.com/PureBond.aspx

SUSTAINABILITY WIN

Nontoxic, soy-based adhesive that is formaldehyde-free

EMULATING FORM, PROCESS, OR SYSTEM?

Process

LIFE'S PRINCIPLE MET

Use life-friendly chemistry

The PureBond
Timeline;

2000

2003

2005

2006

2007

2008

2010


http://www.youtube.com/watch?v=JJ02IMpFhuA










Real Galapagos shark
skin {microscale)

Sharklet technology
pattern (microscale)
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https://www.youtube.com/watch?v=7nkM3UI_QMA&feature=emb_logo
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Desierto de Namibia




Escarabajo de Namibia
Stenocara gracilipes
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http://vimeo.com/35889637
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Crops grow in greenhouse
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25% del total de Animales
son
ESCARABAJOS

+ 400.000 especies

Os imaginais lo que

la Naturaleza
puede ensenarnos?
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MIMETIZANDO EL PROCESO

proceso
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In- ucng the all new UltraCane...






https://www.youtube.com/watch?v=RWBlsF8qbg0
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La forma se ajusta a la funcion




Bionictoys.de Soft Robotic gripper

George Whiteside de Harvard




A escala de SISTEMA

Ecologia Industrial o Simbiosis Industrial

Economia Circular | Diseiio Circular (C2C)

Interacciones de confianza entre 2 6 + especies
Muy frecuente en la Naturaleza
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Huella ecoldgica | Biocapacidad | Reducicion/Eficiencia del uso de materiales y energia
Economia colaborativa | Basura 0 | Produccion local

l Forest
Carbon Ecological Footprint
Cropland

l Grazing Land
Built-up Land

Fishing Grounds
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Pensamiento sistémico a menor escala (barrio, municipio...)

Horse bedding
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Tamara Orjola makes furniture and textiles using pine needles

000500

Emma Tucker | 7 November 2016 | 2 comments

Design Academy Eindhoven graduate Tamara Orjola’s Forest Wool stools and carpets
are made from processed pine needles left over from the timber industry.

By crushing, soaking, steaming, binding and pressing the needles, Orjola extracts the
pine needles’ fibre and transforms it into textiles, composites and paper. The process
also allows essential oils and dve to be extracted and used.




Muestrario de nuevos materiales
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DESIGNERS,
ENGINEERS AND
PROBLEM SOLVERS
WANTED

https://www.jamesdysonaward.org/es-ES
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Biomimesis aplicada en + 40 sectores industriales
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Biomimesis:
la innovacion sostenible y

regenerativa inspirada en la
naturaleza.
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